SUMMARY The antimicrobial susceptibilities, biochemical properties, and cultural characteristics of six strains of Weeksella virosa (formerly group I1f) were determined. The main characteristics of this non-fermentative organism were production ofcytochrome oxidase, gelatinase, and indole, but a lack of saccharolytic activity.
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A study was then made of the isolation rates of Weeksella virosa from high vaginal swabs from 300 women: a healthy control group (n = 100), a general group with symptoms of vaginal infection (n = 100), and 100 women from a remand centre, where likelihood of exposure to sexually transmitted disease might be expected to be higher. The incidence of Weeksella virosa was found to be 2% in the first two groups. This suggests that, irrespective of the presence of pathogens, the incidence of the species in the general female population is around 2%. A much higher incidence (15%) was found in the third group, suggesting sexual transmission of the organism.
In 1970 Pickett and Manclark described eight strains which they regarded as non-saccharolytic flavobacteria.' They reported the biochemical characteristics of the strains23 and their susceptibility to antimicrobial agents,4 but they did not consider any of them to be pathogenic. Twelve similar strains were reported by Olsen and Ravn5; they were isolated predominantly from female genital tract specimens submitted for examination for Neisseria gonorrhoeae. Owen and Snell examined eight such strains, five were from the urethra and one each from the cervix and vagina6; they found the properties of the strains to be intermediate between those of Flavobacterium and Moraxella. Tatum et al described 78 strains and designated them as group Ilf 7; they recently reported 87 strains primarily from urine (45%), the cervix (15%), and the vagina (15%).8 A single group Ilf strain, from the vagina of an asymptomatic postmenopausal woman, has also been reported.9 A new genus and species, Weeksella virosa, has now been proposed for the group. '°I n the pathology department at Altrincham General Hospital an unidentified non-fermentative Gram negative rod was occasionally seen on selective chocolate blood agar plates being used for the isolation of Neisseriagonorrhoeae from high vaginal swabs. (7 5 Mg/ml), trimethoprim (5 ug/ml), and vancomycin (3 U/ml) was used routinely for the isolation of Neisseria gonorrhoeae. The presence of antibiotics in the media ensures 211 212 the suppression of normal vaginal flora (W virosa grows well on this medium as it is resistant to all three antibiotics at these concentrations).
Initially a smear was prepared on a sterile slide, and each high vaginal swab was subcultured on to nonselective chocolate (10% w/v) blood agar, selective chocolate (10% w/v) blood agar, and finally into Trichomonas medium (Medical Wire TMMW 220). The smear was fixed and stained by Gram's method (Lillie's modification)." The Trichomonas medium was incubated for 48 hours at 37°C aerobically; both chocolate blood agar plates were incubated in an atmosphere of about 8-10% (v/v) carbon dioxide for 48 hours.
CULTURAL CHARACTERISTICS
Commercially poured agar plates were used (Analytical and Bacteriological Media, London). The six strains chosen for detailed study were inoculated on to 10% (w/v) horse blood agar, 10% (w/v) selective chocolate horse blood agar, MacConkey agar and nutrient agar. The blood agar plates were incubated at 4°C, 22°C, 37°C and 43°C. Smears were made from colonies of each strain and stained by Gram's method."
CONVENTIONAL BIOCHEMICAL TESTS
All tests were recorded at or up to seven days' incubation, except where stated. The following tests were carried out mainly by the media and methods described by Cowan and Steel": cytochrome oxidase production (one day); acid from carbohydrates (method 1); oxidation or fermentation (or alkali production) in glucose 0-F medium;-citrate utilisation.-(method 1); dihydrolase for arginine and decarboxylases for lysine and ornithine (method 1); H2S production (method 1); indole production (methods 2 and 3), potassium cyanide tolerance (two days); production of acetylmethylcarbinol (Voges-Proskauer test, Baritt's method); fl-galactosidase production (two days); and urease production (method 1). The following tests were carried out by the specific methods indicated: catalase production,'2 methyl red reaction,'3 nitrate reduction,'4 phenylalanine deamination'5 and gelatinase production.'6 Pigment production was examined daily for five days on nutrient agar and on 1% (w/v) tyrosine agar. The same procedure as for the routine examination of high vaginal swabs was followed except that high vaginal swabs from group 1 were also subjected to this procedure; each high vaginal swab was also subcultured on to a 10% (w/v) blood agar plate which was incubated for 48 hours at 37°C aerobically. Colonies suspected of being W virosa were examined for cytochrome oxidase production -and, by Gram stain. Colonies giving the reactions expected for W virosa had their identities confirmed by the API 20E system.
Results

CULTURAL CHARACTERISTICS
After 18 hours of incubation on 10% (w/v) blood agar, all six strains appeared as cream-coloured, moist, domed colonies (1-2 mm in diameter). On further incubation the colonies became slightly larger and very glossy. A pale ac-haemolysis was noted after 36 hours of incubation which intensified when the plates were left at room temperature. Growth on non-selective and selective chocolate blood agar was much better than on ordinary blood agar-very moist, cream-coloured colonies 2-3 mm in iameter were obtained after 18 hours. On further incubation the colonies became confluent, making subsequent subculture on to further chocolate blood agar plates to obtain single colonies very difficult, as confluent growth was obtained however small the inoculum. The Incidence of vaginal Weeksella virosa (formerly group Hf) After 48 hours of incubation in the API 20E system all six strains yielded the profile number 0002004-00. This number is listed in the API 20E Analytical Profile Index with the comment "low discrimination", but the most likely taxon is CDC group Ilf, followed by Moraxella spp. The results of four additional tests (acetate utilisaftion, growth at 42°C, growth on MacConkey agar and pigment production) allowed the strains to be ascribed to CDC group IIf using the appropriate table in the API 20E Profile Index.
OXI/FERM TUBES
An "ID value" of 0201 was obtained from the Roche Oxi/Ferm tube results for all six strains after 48 hours of incubation. The "ID value" in the CCIS system listed three possible taxa, but performance of the five supplementary tests (alkaline reaction in xylose, penicillin susceptibility, production of brown pigment, production of yellow pigment and "runny growth") permitted identification of the strains as "group 2F, Flavobacterium-like." ANTIMICROBIAL SUSCEPTIBILITY All six strainiwvere resistant to kanamycin, neomycin, and trimethoprim; the strains were susceptible to ampicillin, chloramphenicol, colomycin, erythromycin, novobiocin, penicillin G, streptomycin, and tetracycline.
ISOLATION STUDY
The isolation rates of Weeksella virosa are given in table 2. A higher incidence of Weeksella virosa was seen in the group of women from the remand centre than in the two other groups. The presence ofcommon pathogens and the results of the Gram stained high vaginal smears were noted for any patient from whom Weeksella virosa was isolated. The pathogens included Candida albicans, Neisseria gonorrhoeae, and Trichomonas vaginalis. No clinically important informa--tion could be formulated from the Gram stained smears, most-of which contained large numbers of normal flora: Gram positive bacilli, Gram negative rods, Gram positive cocci, and in some cases, a presumptive pathogen such as yeast cells. In most smears of patients-from whom NJeisseria gonorrhoeae had been isolated, the normal flora was reduced.
Discussion
Few reports on the incidence of Weeksella virosa in human clinical specimens have been published. Tatum et al identified only 78 cultures as group Ilf from among 35 000 cultures received for identification between 1949 and-973.' The incidence of this species in clinical material seems to be low, but the results of the present study suggest that the incidence of the species is higher and that the organism is probably ignored in -most routine hospital laboratories, especially when isolated from clinical specimens containing a high proportion of normal flora. The mucoid nature of the colonies would often cause them to be mistakenly regarded as klebsiellas.
Mardy, Holmes The clinical importance of the presence of W virosa is difficult to assess from the results ofthe isolation rate study. In group 2 W virosa was isolated only when a pathogen was present. This might suggest that the organism is normally suppressed in a healthy patient but becomes prominent when a patient is immunocompromised. The same isolation rate for W virosa, however, was obtained in control group 1, suggesting that irrespective of the presence of pathogens the incidence of W virosa in the general female population is around 2%. Group 3 probably included some women with a lot of sexual partners and therefore passage of W virosa might be increased. This could account for the higher isolation rate in this group (15%) compared with groups 1 and 2. Interestingly, in group 3 although the incidence ofpathogens present in the same patient from whom W virosa was isolated, was higher (5%) than that of group 2 (2%), the increase was not as high as that seen for W virosa (15%).
W virosa is apparently much more common in women than in men, with the highest isolation rates from urine and the genital or urethral tract.8`0 In this study all isolations of the organism were from the female genital tract. It would be interesting to know if a link between W virosa and sexual transmission could be proved, but this would require a much more extensive study (including groups of male patients), perhaps on a national scale.
W virosa is isolated with apparent ease from vaginal specimens and may be identified with a minimum amount oflabour and equipment, using either the API 20E system or the Roche Oxi/Ferm tube. The conventional biochemical test results given in table 1 agree with those given in the original description of the species.`' Although almost all non-fermenters also fail to exhibit acid production in a peptone water medium, W virosa strains are also non-saccharolytic in ammonium salt sugar medium, which is generally more appropriate for showing acid production from carbohydrates by non-fermenters.' Indole production by W virosa strains is characteristic, but the results clearly show that a sensitive technique is necessary.
Flavobacterium species are highly resistant organisms but W virosa has been reported to be much more susceptible, even to penicillin, with resistance shown only to kanamycin and tobramycin.`' W virosa has been shown to be susceptible to all f-lactam producing antibiotics tested, as well as to aztreonam, chloramphenicol, and clindamycin.4"8 '9 The results of the present study agree with these findings.
We thank Dr R Jennings and Miss A J Kelly for their invaluable support.
